Abstract: Renewable energy projects (REPs) are viewed as a resource for the development of rural, peripheral communities. Going beyond the simplistic understanding of renewable energy technology as an independent variable, the current study looks into what the interaction between renewables and host communities brings in terms of innovation and development. Relying on a combination of primary and secondary data, both qualitative and quantitative, we observed that for the case of northwest Romania the fast development of REPs had no impact on classic economic indicators such as employment or revenue to the local budget. Looking closely at the impact on innovation as an important explanatory factor of peripheralization, in the majority of researched cases we saw no technical nor policy-related innovation associated with REPs. The presence of a privately-owned project in the territory of the community acted as a possible catalyst for considering developing their own REPs however. Owning a renewable energy project at the same time proved to have a positive impact on policy-related innovation. Moreover, communities that developed and manage their own REPs seem also to be more interested in changing the existing technological arrangements as well.
Introduction
In the last decade, we have witnessed the fast development of renewable energy projects (REP) [1] [2] [3] . Given the fact that majority of renewable energy projects are deployed in rural areas [4] it was stressed that those have a positive impact on the development of rural settlements [3] [4] [5] [6] . Some studies argued that renewable energy projects can increase the revenues to the local budget and decrease the unemployment in rural areas [4, 7] , others claimed that renewable energy projects can have a positive impact on the demographics, agricultural development, or level of social capital [5, 6, [8] [9] [10] [11] [12] . The main argument of those studies is that further development of renewable energy projects will lead also to the development of communities where projects are located. Challenging the above-mentioned assumptions, we consider that there is lack of contextualized understanding of the relationship between REPs and their host communities. More exactly, we plead for a more refined understanding of rural development, thus re-assessing the potential impact of the renewable energy projects on rural development. We believe that looking only at several dispersed variables such as employment, revenues, or demographics cannot offer a full picture of rural development. While the indicators are still important to address we have to understand the underlying dynamics that influence development. The current paper understands development or under-development as a component part of the peripheralization process. We can define the peripheral position, which is the result of peripheralization processes "as being a structurally embedded constellation of conditions, which results in limited access to generally available and desirable resources (material or symbolic) for the people and groups affected, leaving them with restricted room for autonomous action" [13] . The peripherality concept offers us only the static view of a given situation. In order to understand the dynamics that lead a community to this position, we have to look at peripheralization dynamics, which are the processes that create this constellation of conditions and are determined by the lack of innovation capacity in local communities. In this way, peripheralization serves as a conceptual umbrella that allows us to tackle complex problems related to the development of rural communities focusing on the dynamics of innovation.
Our main assumption is that REP development is strongly linked to the host community's attitude and interaction with it [14] [15] [16] . Through constant interaction with the host communities, technology can be shaped and changed in accordance with the needs of the community it is deployed in [15] . By changing or adapting the existing technological settings, the host community develops an innovative behavior which might have a strong and lasting impact on peripheralization dynamics. This co-evolution of social and technical systems can also lead to more locally-based grassroots innovation movements [17] .
Given the above-mentioned points, our paper aims to understand the relationship between REPs and innovation capacity in the rural communities of northwest Romania. To answer the main objective of this paper, we have to address two basic questions, specifically how can we conceptualize and operationalize innovation capacity for the rural communities and what are the mechanisms through which an REP could influence the innovation capacity in rural areas?
Northwest Romania is an interesting case to look at because it has had a fast increasing number of operating renewable energy projects in recent years [18] . Only for the solar power projects there is an increase from zero projects in 2010 to 97 by 2015 [19] . While the fast development of renewable projects is concentrated mostly in rural areas, those areas are also characterized by peripheralization dynamics [20, 21] . That offers us an ideal opportunity to observe and understand the way in which the renewable energy projects interacted with those communities and whether it had any effects on the innovation capacity and the subsequent peripheralization of rural areas.
Starting with the definition and discussion of the main concepts, the theoretical part of our paper will also explore the possible connection between theories of technological development and the concept of peripheralization. Relying on the theoretical argument, we design a research methodology which allowed us to test the relationship between the two processes on different layers. Collected data will be presented and discussed in the third part of the paper.
Theoretical Background

Core-Periphery Structures-Defining Peripheralization
Since the influent work of Immanuel Wallerstein [22] , the strong spatial differentiation of uneven development is often described and analyzed by using the biased concept of "core-periphery". There are two main groups of theories regarding the establishement and evolution of core-periphery structures [13, [23] [24] [25] [26] : 'structuralist theories' (polarization and dependency theories, world system theory) consider regions from a global point of view, the regional development is determined by macroeconomical and macropolitical structures and by the positioning of the regions in a global core-periphery system. As a consequence, the development of regions hinges upon structural and historical conditions. The reason for the underdevelopment of certain regions is the development of the core regions. The tendency of acquiring a higher economic status is hindered by the global competition between regions, which is dominated by the core regions. 'Regionalist theories' (regulation theory, evolutionary theories, new regionalism) offer a locally and territorially-rooted explanations for regional development, where the regions dispose about enough endogenous capabilities to shape their own development paths. Therefore, the sources of regional development are offered by the internal capacities of the regions and by the interregional relations. Each region tends to go through the same evolutionary phases from agrarian society to industrial-and post-industrial societies. The regional differences from this general model are of historical (crucial historical events) or adaptational and innovational nature.
In this latter group, a new insight in the development of core-periphery structures is offered by the evolutionary approach in economic geography (evolutionary economic geography). The main focus of this approach is on the emergence of new regional growth paths and the evolution of the economic landscape [27] . In this framework, the social agency is always geographically and historically situated, conditioned by a multiscalar socio-institutional context [28] . In an influential paper, Martin [28] argues for the integration of path dependence into a more general theory of local and regional economic adaptation. In this sense, Dawley [29] (p. 92) has formulated one of his main conclusions: "the challenge still remains to specify further the contexts of 'enabling' or 'constraining' environments and to establish greater clarity and specification of the causal factors that explain the creation and geographic diversity of new paths". Given these circumstances, a central open question remains as to how peripheral localities and regions can move from being constraining environments to being enabling environments. Adopting an evolutionary theoretical perspective, processes of creation of new development paths for peripheries are the focus of our paper. Peripheralization in this context represents a dynamic process of marginalization of rural areas as an effect of deprivation from access to innovation and technological development. Specifically, we look closely to the economic factors influencing the peripheralization process. As argued by Kuhn [30] (p. 5), theories of economic peripheralization focus the concept of innovation, "the 'lack of innovation' being a core factor which explains the economic processes of peripheralization". Therefore, our paper defines peripheralization as a dynamic process characterized by the lack of innovative capacity which results in limited access to generally available and desirable resources (economic growth or impact upon the political agenda setting) for the people, groups, and localities affected, leaving them with restricted room for autonomous action. Innovative behavior in this way is one of the key indicators of de-peripheralization dynamics in rural areas.
Technology Development-Socially Constructed Character of REP
Renewable energy can be defined as "a set of multiple hardware sharing one key characteristic-that through generating usable energy in the form of electricity or heat, the resource base is not depleted or significantly diminished" [31] (p. 460). Based on this definition, renewable energy projects can take different hardware forms depending on the technology they rely upon. The hardware arrangement is accompanied by a software social integration of technology which is "an infrastructural organization through which alternative renewable energy hardware are utilized and given purpose and meaning" [31] (pp. 459-460). Previous studies focused primarily on the hardware portion of renewable energy projects [4, 6, 7, 9] considering a renewable energy project an independent variable that could either lead or not lead to the development of the host community. We believe however that renewable energy projects are flexible technological arrangements "which have emerged contingently in particular contexts and which mirror wider social, economic and technical relations and processes" [31] (p. 459) and are in constant evolution and transformation being constructed through a series of interactions with the society in which they are placed [32] . The socially constructed character of renewable energy projects offers a possible way to trace their relationship with the rural communities and possible effects on peripheralization dynamics. Simply said, if the host community manages through a series of interactions with the new technology to adapt the hardware and software parts to its own requirements, then it can be seen as a showcase of innovative behavior.
Renewable Energy Projects-Opportunity for Innovation
As showed in Figure 1 , we see two distinct ways of conceptualizing the possible relationship between host community and the deployed project: impact on classic development indicators and impact on innovation capacity of the host community. As suggested by earlier studies, the deployment of a renewable energy project can have an impact on classic economic indicators, thus it should be considered once discussing about the relationship. Nevertheless, taking into account the socially-constructed character of technology, we believe the community-renewables relationship holds important potential in increasing innovation capacity of the host community. Starting from the evaluation and assessment of their own energy resources, and continuing with their harvesting for personal and commercial usage, a village can display a high degree of economic, administrative, and institutional innovation [33, 34] . Innovative action can take two different forms, as suggested by Walker and Cass [31] : technology/hardware-related innovation and software/policyrelated innovation. Technology-related innovation refers to the capacity of a community to change the way in which they manage their energy resources by influencing the existing technical arrangements. Decentralized generation is a good example of possible hardware innovation and refers to a technical arrangement which allows locally-produced energy to be delivered directly to the final consumer, avoiding a national transportation system [35] . While it is not a new technological solution, this type of generation is not wide-spread due to over-centralization of the existing energy system [15, 34] which is also the case of Romania, where existing legislation encourages connection to the national transportation network as a preferable technical solution [36] [37] [38] .
Software or administrative/policy related innovation refers to the innovative behavior in the field of local public policies concerning the management and use of renewable energy sources that can lead to a more opened process of deliberation involving both citizens and local authorities [39] . Software innovation initiatives can challenge the existing management structure, asking for larger possibilities to influence the distribution of the project benefits. It can be considered an innovation because it changes the way in which technology is conceptualized and utilized by local communities. Even if the technology remains the same, the social software impact can change the way in which the project works and the way the benefits are redistributed.
Relying on this understanding of renewable energy-related innovation, our paper focuses on four distinct dimensions: project ownership, access and direct usage of the produced energy, engagement in shaping the existing policy arrangements, and intentions to develop and deploy renewable energy projects.
Materials and Methods
Case Selection
We collected data from the northwest region of Romania, one of the eight development regions of Romania, characterized by a low level of urbanization (52% of total population lives in 43 towns) and the existence of a large rural periphery, comprising 1800 villages. In addition, the selected region had a ten-fold increase in the quantity of electricity generated from renewable energy sources in the period 2010-2015 [18] . (We refer to renewable energy sources in this context as to all solar, wind, biomass and micro-hydro power plants (less than 10 MW installed capacity) who are entitled to state support through the "Green certificate scheme". Hydro power plants with an installed capacity larger than 10 MW, while still considered renewables, are not entitled to a state support scheme and are therefore excluded from our analysis). As shown in the Figure 2 , the northwest region is also one of Starting from the evaluation and assessment of their own energy resources, and continuing with their harvesting for personal and commercial usage, a village can display a high degree of economic, administrative, and institutional innovation [33, 34] . Innovative action can take two different forms, as suggested by Walker and Cass [31] : technology/hardware-related innovation and software/policy-related innovation. Technology-related innovation refers to the capacity of a community to change the way in which they manage their energy resources by influencing the existing technical arrangements. Decentralized generation is a good example of possible hardware innovation and refers to a technical arrangement which allows locally-produced energy to be delivered directly to the final consumer, avoiding a national transportation system [35] . While it is not a new technological solution, this type of generation is not wide-spread due to over-centralization of the existing energy system [15, 34] which is also the case of Romania, where existing legislation encourages connection to the national transportation network as a preferable technical solution [36] [37] [38] .
Materials and Methods
Case Selection
We collected data from the northwest region of Romania, one of the eight development regions of Romania, characterized by a low level of urbanization (52% of total population lives in 43 towns) and the existence of a large rural periphery, comprising 1800 villages. In addition, the selected region had a ten-fold increase in the quantity of electricity generated from renewable energy sources in the period 2010-2015 [18] . (We refer to renewable energy sources in this context as to all solar, wind, biomass and micro-hydro power plants (less than 10 MW installed capacity) who are entitled to state support through the "Green certificate scheme". Hydro power plants with an installed capacity larger than 10 MW, while still considered renewables, are not entitled to a state support scheme and are therefore excluded from our analysis). As shown in the Figure 2 , the northwest region is also one of the leading regions when it comes to the shares of implemented solar power projects at the national level. We looked at solar power projects because these were the fastest growing type of projects implemented at the small scale, mostly in rural areas. According to the data from Transelectrica-National Transport System Operator, in northwest Romania-in 2010 there were no registered solar power projects [19] . However, by 2015 there were already 97 working projects located in 68 rural settlements across the region [19] .
Sustainability 2017, 9, 509 5 of 16 the leading regions when it comes to the shares of implemented solar power projects at the national level. We looked at solar power projects because these were the fastest growing type of projects implemented at the small scale, mostly in rural areas. According to the data from TranselectricaNational Transport System Operator, in northwest Romania-in 2010 there were no registered solar power projects [19] . However, by 2015 there were already 97 working projects located in 68 rural settlements across the region [19] . This fast evolution offers an ideal opportunity to observe the way in which solar power projects interacted and affected the host communities.
In order to analyze the main characteristics of the relationship between solar power projects and innovation at the local level, we had a difficult task of operationalizing the concepts of technological (hardware) and administrative (software) innovation. Table 1 summarizes the way in which we operationalized these theoretical concepts and the measurements we used in our questionnaire (Appendix A) in order to assess the possible impact on innovation: Table 1 . Operationalization of hardware and policy innovation (source: own draft based on [31] ).
Theoretical Concept Concept Operationalization in the Questionnaire
Technological/Hardware innovation This fast evolution offers an ideal opportunity to observe the way in which solar power projects interacted and affected the host communities.
In order to analyze the main characteristics of the relationship between solar power projects and innovation at the local level, we had a difficult task of operationalizing the concepts of technological (hardware) and administrative (software) innovation. Table 1 summarizes the way in which we operationalized these theoretical concepts and the measurements we used in our questionnaire (Appendix A) in order to assess the possible impact on innovation: From the total number of 1800 villages from northwest Romania there are 68 villages that deployed solar power projects between 2010 and 2015, which is a quite impressive number taking into account the short period of time and the complete lack of experience in this field. Using the direct questionnaire technique (see Table 1 ), we contacted the local mayor's office asking to discuss about the project with the responsible person from local authorities' side. In case there was no designated person for the interaction with the project, we asked to speak with the mayor.
Through our survey, we wanted to assess two distinct types of impact-perceived impact on development indicators and impact on innovation capacity of the rural areas. Certainly, the perceived impact can be biased or skewed by personal attitudes of a given public authority toward the project. However, our research looks at 28 different localities, thus we believe that overall we will be able to reproduce a truthful picture about the attitudes of local authorities regarding REPs' impact.
Development Indicators
For the variables 'employment' and 'revenues to the local budget' we decided to compare local the authority's view with the official statistical data. To observe if there was a change in employment or budget revenues for localities with deployed solar power projects we compared the variation of the two variables for the period 2010-2014 for villages with implemented solar power projects with the variation of the same variables for the same period for villages without a deployed project. The data source for employment numbers was the National Institute for Statistics [40] , respectively for the incomes to the local budget we relied on data provided by the Ministry of Regional Development and Public Administration [41] . To compare the two groups of villages on the variation of the two indicators we used a series of Welch two sample t-tests which is ideal for our case, since they are robust to different sample sizes and unequal variance [42] .
Results and Discussion
Out of 68 localities with deployed renewable energy projects we were able to reach 52 local authorities and ask them about the projects. The first observation that surprised us was the lack of knowledge about the projects from the authorities' side. From 52 local authority representatives, only 28 answered that there was a project on the territory of their village, 11 answered that they knew nothing about a solar power project, 9 confirmed that there was a project but it was not active anymore, while 4 representatives insisted that there was no such project at all.
We contacted public authorities based on Transelectrica's data which lists only projects that have a technical connection notice. A connection notice can be issued only when the project has, amongst other things, a construction notice from the local authorities, to prove that they own the land or they rented it for a longer period as well as the company's registration certificate from the National Chamber of Commerce [43] . The project would need, therefore, at least two different notices from the local authority (the construction notice and the land ownership notice) thus it is quite odd that we see this misfit between Transelectrica's data and the information provided by the local authorities. A possible explanation of this situation could be the fact that the required notices where obtained by the company from the previous rural administration, so after the local elections in 2012 and changing of the local administration the new authorities will not recall it. That they do not have any information about the project is quite important in itself. It shows that, at least for those 24 communities with registered renewable energy projects, local authorities have no interaction with the project. In practical terms, it means that the local budget gets no contributions from those projects, there are no active community projects in which the investor is involved, shortly, there is no interaction between the renewable energy project and the local community.
Perceived Impact on the "Classic" Development Indicators
For those communities which confirmed the existence of a working solar power project we looked closer to their interaction with that project mapping the possible impact the project had on the innovation capacity of the community and on development indicators.
In our questionnaire, we asked public authorities to evaluate on a scale from 1 to 10 (where 1 mean no impact and 10 strong, positive impact) the impact renewable energy projects had on: infrastructure development, revenues to the local budget, employment, non-RES (Renewable Energy Sources) related investments in their community, and investments in RES projects at the local level. Figure 3 summarizes the average score for each of the six variables given by the local authorities (N = 28). Overall, they saw a low impact on any of the solar power project on development indicators.
As
As we can see from Figures 4 and 5, the distribution of scores for economic indicators and following investments is clearly skewed toward the left side, confirming the data from Figure 3 . These results come as a contradiction to previous studies and show projects on economic development of their communities. In our questionnaire, we asked public authorities to evaluate on a scale from 1 to 10 (where 1 mean no impact and 10 strong, positive impact) the impact renewable energy projects had on: infrastructure development, revenues to the local budget, employment, non-RES (Renewable Energy Sources) related investments in their community, and investments in RES projects at the local level. Figure 3 summarizes the average score for each of the six variables given by the local authorities (N = 28). Overall, they saw a low impact on any of the solar power project on development indicators.
As we can see from Figures 4 and 5, the distribution of scores for economic indicators and following investments is clearly skewed toward the left side, confirming the data from Figure 3 . These results come as a contradiction to previous studies and show projects on economic development of their communities. We completed the local authority's view with a two sample t test which compared villages with deployed solar power projects with villages without such projects on the variance of employment and revenues to the local budget from 2010 to 2014. For our analysis, we took an alpha level of 0.05, the skew is <2 and the kurtosis <5 for both variables. (The selected Alpha level of 0.05 indicates a probability of 5% of rejecting the null hypothesis when it is true. In other words we can say with 95% certainty that the produced results are accurate. Skewness indicator measures the symmetry of the data set, meaning the right part of the graph being symmetrical to the left side, for the values comprised between −2 and 2 the distribution is considered symmetrical. Kurtosis on the other hand measures how tailed is the data, values higher or lower than 5 indicate a highly tailed distribution with a lot of outliers. For our data, both skewness and kurtosis values satisfy the basic assumptions for running a two sample t-test). Thus, comparing the villages with implemented solar power projects (N = 28) with villages without an implemented project but with an attested solar power potential (>1250 kWh/m 2 /year, N = 181) from the northwest region, we found no statistically significant difference between the two groups. The presence of the solar power project did not changed the evolution of the employment and revenues to the local budget variables, confirming local authorities' view as well.
Relying on two different data sources, we can say that solar power projects in northwest Romania have no impact on classic economic indicators of development. Moreover, local authorities do not see renewable energy projects as a resource that can enhance development.
It is important to highlight that all the variables refer to the local township level. It does not mean therefore that the REP fail to produce an impact on any of the mentioned variables, it just does not produce the effects locally, at the community level. While the project might certainly employ engineers or managers for the solar park, it is a high skilled workforce that are outsourced usually from urban centers and will come once or twice a week to the site in order to have the usual maintenance work. This type of employment, while certainly important, does not directly affect the well-being of the local community, an effect that was also mentioned by Frondel et al. in the case of Germany [44] .
Solar Power Projects and Innovation in Rural Communities
Ownership and Local Community Involvement in Deployment of the Project
Ownership of the technology is important when evaluating the possible innovative practices brought by the project. A project owned by a local business agent or by the local community can develop stronger ties, both at the hardware and software level, with the local community. It can promote distributed generation, reinvestment of the profit and possible deployment of new renewable energy projects or related businesses [39, 45] . Out of 28 localities with deployed projects, in 18 cases the investing company was registered in a bigger urban center. Another 10 companies were registered in rural areas, 6 of which were registered in the same locality the project was deployed. Out of six, only two projects were initiated and are managed by the local authorities.
The existing structure of ownership shows that more than three-quarters of the projects are developed by companies registered in a different location than the one where the project is deployed. Out of the remaining, only two villages deployed a renewable energy project managed by the local authorities. This fact underlines the strong dependency of rural development from core urban areas, and the difficulties of new development path creation in peripheral regions.
In addition, we asked the local authorities whether they were the ones who advocated the deployment of the project from their side as well or whether it was solely the investors' decision. Excluding the two villages that implemented their own renewable energy projects, only four other local authorities were actively supporting the deployment of the project from their side as well. In the other 22 cases, the decision to invest was made only by investor without any involvement from the local community side. In this way, majority of solar power projects deployed were projected and implemented rather unilaterally by the investor, without any implication of the local community.
Discussing the role played by the local authorities in the deployment of the project, we asked the representatives to assess the importance of their institution on the deployment of the project.
The answers are clustered on two extremities, with 18 villages leaning toward the idea that local decision makers had rather limited impact on the decision to deploy the project, while another 11 perceiving a higher impact on the decision to deploy the project. However, if we contrast the data from Figure 6 with the answers local authorities gave once asked what was their specific leverage on the project, we can see that it is strictly reduced to the legal permits they had to remit.
The answers are clustered on two extremities, with 18 villages leaning toward the idea that local decision makers had rather limited impact on the decision to deploy the project, while another 11 perceiving a higher impact on the decision to deploy the project. However, if we contrast the data from Figure 6 with the answers local authorities gave once asked what was their specific leverage on the project, we can see that it is strictly reduced to the legal permits they had to remit. The mayor of one of the villages that assessed the dependency on local authorities quite high (9) said: "They (investors) had to obtain the construction notice and the land usage notice from us, without any of those documents it would be impossible for them to start the project." Similar idea was confirmed by another mayor who mentioned that: "The law is quite clear about what the investor has to obtain from the local authority and without those permits they simply cannot proceed."
While it may seem that in this way the local authorities can acquire power negotiating the project and its benefits, it is rather a mistaken perception. As highlighted by another respondent who assessed the impact as negligible (1): "It is true that we have to remit some permits, however it's not like we can decide to remit them or not, if they (investors) fulfill all the conditions stipulated in the law and if there are no major problems, we simply cannot deny them the permits."
This point highlights that overall, unless involved in the project's development and deployment directly, local authorities are not involved in the approval or contestation of the project. Since the permits that have to be granted by the local authority have nothing to do with the level of public/community approval of the project it is hard to even discuss about this aspect. Certainly, local community can have a critical stand against a project by not selling the land to the developer or protesting the development through public marches. However, this type of evolution is rather unfamiliar to the deployment of renewable energy projects in Romania.
The only two cases different where the two villages who own the projects, in their case the whole decision to implement the project is linked to the local authorities so it is clear that the dependency of the project on authorities was graded with 10 by both mayors. However in all the other cases, authorities' leverage is reduced to granting permits for land usage and construction. While it may The mayor of one of the villages that assessed the dependency on local authorities quite high (9) said: "They (investors) had to obtain the construction notice and the land usage notice from us, without any of those documents it would be impossible for them to start the project." Similar idea was confirmed by another mayor who mentioned that: "The law is quite clear about what the investor has to obtain from the local authority and without those permits they simply cannot proceed."
The only two cases different where the two villages who own the projects, in their case the whole decision to implement the project is linked to the local authorities so it is clear that the dependency of the project on authorities was graded with 10 by both mayors. However in all the other cases, authorities' leverage is reduced to granting permits for land usage and construction. While it may seem enough to stop a project, it is nevertheless quite difficult for authorities to deny investors those permits if they fulfill all the legally required criteria.
Energy Usage and Pressure to Change the Existing Arrangements
Existing structure of ownership of solar power projects shows that there are few projects started at the local level. In the majority of cases, the investment is made by an external company. Moreover, even at the level of support we see a weak involvement of the local communities with only few villages promoting the development of renewable energy project on their territory. Poor involvement in the ownership and management of the project translates into non-existient hardware innovation. All 28 authorities confirmed that they cannot use the produced energy locally and no real involvement to develop such a solution was seen from the communities' side.
While there is very limited potential for hardware innovation, we observed that the two communities that owned their own solar power projects were actively involved in negotiating and changing the existing energy regulations.
When explaining their undergoing negotiations with the regional and central authorities, the mayor of one of the communes which developed their own solar power project said:
"We cannot use the electricity for ourselves, but it is what we need most of all, we have to find a way to supply ourselves first."
The vice-mayor of the second village who implemented a solar power project stressed that:
"The legislation is restrictive to those who want to use the energy they produce while connected to the national grid, but we know that we have to come up with some solutions to this problem, otherwise why would we have the project in the first place?"
In both cases, representatives confirmed that they are currently negotiating with regional authorities as well as with the regional energy distribution company a possibility to allow communities to locally consume the produced energy.
In this way, out of 28 communities with installed renewable energy projects, only two local authority's representatives acknowledged the need to change the existing energy management structure and start pushing their own agenda. Certainly, it is early to argue that this position leads to practical policy innovation actions, however similar pattern could be observed in the case of Schönau, Germany, where local authorities together with citizens understood the limitations imposed by the existing state of affairs and took action to change the situation [44] . Another example comes from the UK where Seyfang and Haxeltine [17] argue that community-led niche innovation initiatives can foster deeper engagement with relevant actors and thus changing the existing institutional arrangements. In our case, we can see that the ownership structure is connected with the intention to change the policy arrangements. We believe that this attitude is a display of software innovative thinking.
While not yet resulting in any legal or administrative changes, it is a clear indicator of the interest and engagement of the project owners to change the rules of the game.
Initiating Own RES Projects
Observing the way in which public authorities evaluated their policy role under the influence of the deployed RES project we asked local authorities whether they consider developing a RES project on their own. It is an important indicator of possible administrative innovation because deploying and managing their own renewable energy project requires an assessment of the existing resources, public discussions about the project, finding financing opportunities, acquiring the needed technical knowledge, and finding fitting partners. All those activities are not "policies as usual" for public authorities. There is no legislative basis that would encourage this type of behavior and the existing public policy aimed to encourage the development of community-owned renewable energy projects requires a good knowledge of the renewable energy sector as well as of energy legislation. So even considering and starting the study regarding a possible deployment of a renewable energy project is already an active position. A position that can further lead to administrative/policy innovation as we saw for the case of two communities that own their own project.
In our questionnaire, we asked local authorities whether they consider developing their own renewable energy project and whether they have done any work in that direction. Out of 28 cases, 16 local authorities confirmed for us that they have considered developing an REP, while 12 said they are not interested in such a project. Within the group that considered developing their own project, we identified three different subgroups. The first group of localities just confirmed that they consider the REP as a possible development path for their communities, however no clear steps were yet undertaken to proceed in that direction. Remaining eight villages moved further than the simple consideration of the project, three of them are looking for the possible mechanisms to finance their project, in all cases the local authorities stressed that they see EU funds as the main possible mechanism to initiate the project. The other five villages concentrated on the assessment of their renewable energy potential and the best technical solution to implement the project.
The two communities that already implemented REP on their own declared that they are currently working on assessing other type of renewable energy resources in order to diversify and develop renewable energy generation facilities in their communities. Moreover, both mayors stressed for us that they consider a type of renewable energy project that would allow them to use the produced energy locally without having to negotiate with central authorities. For that purpose they are currently assessing villages' potential of thermal water and possible feasibility of a micro combined heat and power project.
These results are rather un-expected if we consider that all the public authorities know about the fact that they cannot use the produced electricity and they assessed the impact of the project on the classic development variables quite low. Why would local authorities consider deploying a renewable energy project given the fact that they assessed quite poorly its impact on their community? One possible explanation is related to the possibility of attracting EU financing in this domain. In all three cases which are looking for financing mechanisms, local authorities believe EU financing to be the main possibility for them, thus bringing the EU money is directly associated with clear economic gains for the community, regardless of the project the money are invested in. This expectation relies on a specific public policy developed by the government in 2010 that aims to assist local communities to implement their own REP with financial assistance from the regional development funds [46] . While implemented in 2010, this policy seemed to have a very limited impact on the development of community owned REP, the main issues related to it being the overcentralized logic of application, the unclear implementation procedure, and conflicting legal provisions that were not fully clarified by the government. Regardless of its limitation, local authorities consider it as a viable opportunity for attracting EU founds, at least at the project design phase.
Another possible explanation can be related to the sense of ownership. With the exception of the two villages who manage their own RES project, in all the other cases the project is deployed by a private company, thus developing own renewable energy project could be seen by local authorities as yielding more benefits than if it is deployed by a private agent.
The most interesting is the case of two communities who already own a REP and who cannot benefit fully from it due to legislative and technical constraints. Instead of giving up on the idea of REP they tried to find another type of REP that would fit their needs while also avoiding the existing legislative and technical constraints. Considering the fact that these two villages are also the ones that try to "change the rules of the game" on the policy side, we can say that the ownership of the solar power projects by the local community can lead to a clear display of innovative behavior, especially on the software side.
Conclusions
Going back to the initial theoretical conceptualization of interaction between renewable energy project-based innovation and rural communities we can state the following: -Ownership-from the total number of deployed projects only a small part is deployed by the local agents and only two are owned by the local authorities.
Power over the agenda setting-while having different attitudes regarding their own influence over the project's deployment unless the project belongs to the local community, we cannot say it will give local decision makers power over political and social agenda setting. -Usage of the energy-none of the communities with deployed solar power projects are able to use the energy for their own needs. -Pressure to change the existing regulations-only 2 out of 28 communities are actively involved in discussing and changing the existing energy policies. -Consideration initiating own renewable energy projects-16 villages would consider developing their own renewable energy project, from which 8 are already either evaluating their RES potential or looking for possible financial sources to support the project.
While looking at the local authorities' perception of the solar power projects' impact on classical development indicators, we focused our attention on the possible interaction between solar power projects and innovation. The latest has an important explanatory weight when discussing processes of peripheralization. Thus, we believe that innovative behavior of the local community can lead to de-peripheralization of that community. Contrary to the existing studies, we found that none of the solar power projects deployed in Northwest Romania had an impact on employment, revenues to the local budget, other related investments, infrastructure development, or regional visibility. This finding requires us to reconsider the economic argumentation of promoting renewable energy projects for generating economic benefits.
Looking however, at the relationship between the solar power projects and innovation, we observed an interesting three-layered process. On the first layer, the pro-active intentions of local communities, more than half of the interviewed local authorities declared that they would like to implement another renewable energy project. Half of them not only are interested in deploying a project but are already investigating the ways to do that. This proactive attitude, while not impacting innovation is nevertheless important to highlight because it can lead to more locally owned and managed projects.
The ownership of the project proved to be quite important, generating the second type of interaction for which we saw clear indications of administrative/policy innovative behavior for two villages. In both cases, the owner of the solar power project was the local authority which understood the policy limitations restricting them from using locally produced energy and took action by starting the negotiations with regional and national authorities to change and adapt the system. Which is an innovative action of changing the software part of the solar power projects, adapting the socio-political realities to the local necessities.
Last layer of the relationship was the hardware innovation. The data from Northwest Romania suggests that there are no cases of hardware/technological innovation in villages with implemented solar power projects. It should not come as a surprise since the technology was "imported" to that space after 2010, thus it would be premature to expect a clear impact on hardware innovation capacity. We believe however that the hardware innovation could follow the software/administrative innovation and could be the most important step in building a strong, innovative relationship between the host communities and deployed renewable energy projects. A possible example of that scenario is the decision of the two villages to look for different REP projects that would allow to use the locally produced energy and avoid the central authorities. If implemented, this solution could be a clear showcase of innovative technological and software behavior.
Discussing about these three-layered interaction we also have to pay attention to the time dimension. Given the recent development in the renewables sphere, it may well be that the full range of effects of the community-REP relationship will reveal themselves in the coming years. We believe however that already at that point we can see, through the lenses of the three layers presented above, a possible pattern of interaction. The presence of the project, even if owned by a private investor, may raise the attention of the local community. Attention that further on can take shape in a community, locally owned renewable energy project, which further on can provide local authorities with innovative actions in terms of software and hardware solutions.
We consider that the REP-local community interaction in Northwest Romania provided an important and interesting insight in the innovation processes in peripheral areas, and in estimating the importance of alternatives for economic diversification and de-peripheralization in rural areas. 
